Interaction of filamin A with the insulin receptor alters insulin-dependent activation of the mitogen-activated protein kinase pathway.
The biological actions of insulin are associated with a rapid reorganization of the actin cytoskeleton within cells in culture. Even though this event requires the participation of actin-binding proteins, the effect of filamin A (FLNa) on insulin-mediated signaling events is still unknown. We report here that human melanoma M2 cells lacking FLNa expression exhibited normal insulin receptor (IR) signaling, whereas FLNa-expressing A7 cells were unable to elicit insulin-dependent Shc tyrosine phosphorylation and p42/44 MAPK activation despite no significant defect in IR-stimulated phosphorylation of insulin receptor substrate-1 or activation of the phosphatidylinositol 3-kinase/AKT cascade. Insulin-dependent translocation of Shc, SOS1, and MAPK to lipid raft microdomains was markedly attenuated by FLNa expression. Coimmunoprecipitation experiments and in vitro binding assays demonstrated that FLNa binds constitutively to IR and that neither insulin nor depolymerization of actin by cytochalasin D affected this interaction. The colocalization of endogenous FLNa with IR was detected at the surface of HepG2 cells. Ectopic expression of a C-terminal fragment of FLNa (FLNaCT) in HepG2 cells blocked the endogenous IR-FLNa interaction and potentiated insulin-stimulated MAPK phosphorylation and transactivation of Elk-1 compared with vector-transfected cells. Expression of FLNaCT had no major effect on insulin-induced phosphorylation of the IR, insulin receptor substrate-1, or AKT, but it elicited changes in actin cytoskeletal structure and ruffle formation in HepG2 cells. Taken together, these results indicate that FLNa interacts constitutively with the IR to exert an inhibitory tone along the MAPK activation pathway.